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AUTEORS: Arhniyeser, 4- iten! A gov /56- 5-1-16/59 
_ TITLE: On tie Theory of the Excitation of uydromagnetic Waves 
(kK teoril vyoubuzndeniya gidromagnitnykh voln) 


PERIODICAL: Zhurnal eksperimental 'noy 4 teozeticheskoy fiziki, 1958, 
Yol, 35, Nr 1», BPs 116 - 120 (UESR) 


ABSTRACT: In conductive liguids located in an external magnetic 

field hydromagnetic and magneto-acoustic waves are able 

to propagate (Ref 4). Lundquist (Lundkvist ) (Ref 2) 
investigated the penavior of nydromagnetic waves in @ 
Liquid (Hg) during the mecnanical excitation of waves 
by means of a revolving disk. It is; finally, possible 
to excite nydromagnetic waves ty means of external variable 
currents. In the present paper the latter possibility is 
theoretically investigated, anc the intensity of excitatim is compared 
with that attained by mechanical means. First, 2 perfectly 
conductive compressible liquid is assumed to exist, which 
is located in an external magnetic field and is subjected 
to the action of external currents. The initial equations 
for the following deliterations are the hydrodynamic basic 
equations as well as Maxwell's (iaksvell) equations. 
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¥(#,t) is here set up as Fourier(Fur'ye) integral, and also 
for the current density 7, (Ew ) the Fourier components are 
written down; the wave equation in the perfect liquid 

and, further, an expression for the intensity are derived. 
Furthermore, an expression is also derived for the intensity 
of excitation as well as for the velocity ef the propagation 
ef the hydromagnetic waves in consideration of e damping, 

py basing en the assumption that the liquid possesses only 
finite conductivity and is visccus. There are 2 references, 
41 of which is Soviet. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii nauk Ukrainskoy SSR 
(Physico-Technical Institute As Ukrainskaya SSR) 


SUBMITTED : January 29, 1958 


Gard 2/2 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550910009-1" 


SpREROVER FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001550910009-1 


_ 


21{7) 304 /55-35-5-33/56 
ANTHORS : Sitenko, «. Ge, Berezhnoy, Yue Ae 
TITTLE: On the Diffraction Spallation of Light Nuclei (0 diffraktsion- 


nom ragshcheplenii legkikh yader, 


PSHTOOTOAL:; Zhurnal eksperimental'noy i teorzticheskoy fiziki, 1958; 
Vol 35, Ur 5, pp 1209-1291 (USSR, 


ABITRACT: In the present paper the integra: cross sections of various 
proces.:es of the diffraction interaction between a deuteron 
and a black nucleus is calculates for any ratios R /R. Here 


Ry denotes the radius o: the deuvzeron and R the radius of the 


nucleus. Tue Coulomb (Kulon)-interaction was neglected. For 
the purpose of simplifying calen.ations a Gaussian function 
was used as a deuteron wave funcvzion. The comparatively 
easily obt:ined expressions for she total cross section 6, 


of all processes, for the cross sections on and of neutron 


an] proton strippin,; respectively, and for the cross section 
o, of elustic scattering are explicitly written down. The cross 


sections oy of diffraction spallation and the absorption 
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Or tie Diffraction Spa’ lation of Light Nuclei SOV /56-35-5-39,//96 
cross section o of the deuteron can be calculated from the 
relutior + = . ; +o =6,/2. Next, approxinat- 
relations 4 . 6,/2; oe o. 7 Mi » app 


ed formulae tor the limiting cases q>=>1 anid. q <1 sre civen. 
holis that q = 4R/\Yx Rye As a result 


4 


For the parameter q it 


of diffraction the total cross section of pion-deuteron in- 
teraction is less than the sum of the total cross sections 

of the interaction between a pion and a neutron and a proton. 
Diffraction elso is dve to the fest that spallation of the 
deuteron is caused by the scattering of a pion by a deuteron 
in the ground state (o, >o,)- In the domain R& Ry the inte- 


eral cross sections depend ina bish desre on the selection 
of the wave function of the Jenteren grcun! state. “here are 
2 firwres and 4 references, 1 of which is Soviet. 


*SSOCIATION: Khar'kovsekiy rosudarstvennyy universitet (Khar'kov State 
University) 


SUBMITTED: June 29, 1958 
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sov/58-59-8-18374 
Translated from: Referativnyy Zhurnal Fizika, 1959, hr 8, p 194 (USSR) 


AUTHORS: sitenko, A.G., Stepanov, K.N. 


TITLE: On the interaction Between a Charged Particle and an Electronic Plasma 


PERIODICAL:  Uch. 2ap. Khar'kovsk. un-t, 1958, Vol g3, Tr. Fiz. ota. fiz.-matem. 
fak., Nr 7, PP 5-13 


ABSTRACT : The article computes the energy losses of @ charged particle moving in 
a plasma with velocity v. In the computations allowance is made for 
the thermal motion of both electrons and ions. If V37 Se (Se is the 

average velocity of the thermal. motion of the electrons), then the 
losses are principally caused by the 4x.teraction of the particle with 
the electrons. When SevV™> Sz the contribution of interaction with 
ions becomes substantial, if 
eo 2m 
M 


3 


(m and M are the masses of tRe electrea and ion respectively) . The 
determination of the magnitude of the losses ts also given for the case 
Card 1/2 of highly degenerated electronic gas and for the case where the plasma 
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On the Interaction Between a Charged Particle and an Flectronic Plasma 


moves aS a whole, Neither the thermal motion of the electrons nor the effect of the 
ions is taken into consideration in the ease of an external permanent magnetic field 
being present. In this case the energy losses due to iistant interactions represent 
Cherenkov radiation, The bibliography has 9 titles. 

B.N. Gershman 
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22, 1959, 107) 
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- Theory of nuclear reactions involving complex eee ane 13:1) 
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Diffraction of splitting of deuterons. (“EPA 14:19) 
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SITENKO, A. G. 
“On the Polarization of Nucleons in High Energy ‘3tripping Reactions Pi 
Nuclear Physice, 9, No. 3, Jan 1959, 412-419 (North Eollend Publ. Co., Amsterdam) 


Abstract: Polarization of Nucleons stripped from deuterons in high energy 
encounters with nuclei is determined on the basis of the generalized diffraction 
method in which account ie taken of spin-orbit interaction. 


Physico-Tech. Inst, Ukr SSR Acad. Sci., Khar'kov 
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21(7) gov /56-36-3-20/71 
AUTHOR: Sitenko, A Ga 


TITLE: On the Fission of Nonspherical Nuclei (0 delenii nesfericheskikh 
yader ) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoretickeskoy fiziki, 1959+ 
Vol 36, Nr 3, PP 193-7197 (UssR) 


ABSTRACT : The bombardment of atable nuclei with fast particles may, if 
the excitation energy of the compound nucleus is greater than 
the critical fission energy» lead to fission. In a non- 

spherical nucleus with rotational dexree of freedom the centri- 
fugal force occurring in consequence of a rotation of the 
nucleus may lead to nuclear fission. The fission of a non- 
leus caused by the abso:ption of a particle with 
ay occur directly without the intermediate 
tion of a2 compound nucleus. It may theoreti- 
eally also a direct fission process- In the 
present paper the author theoretically investigates this 
direct fission as 4 consequence of & transfer of a large 
angular momentum of the nucleus by =he absorbed particle. First, 
the fission conditions of a rotatini: nouspherical nucleus 
card 1/2 (excentricity €° = 1 - v@/ae, a> ,) are investigated. Bx- 
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pressions are given for the total energy, Coulomb (Kulon) 
energy,rotation energy, the variation of energy as a result 
of deformatign, and for the critical value for the square of 
the torque L°, which leads to fission for L2 > Le, Further, 
the energy of the nucleon impinging upon the nucleus ig in- 
vestigated and a formula ig derived fcr the cross section of 
direct fission in the absorption of a fast nucleon. For high 
energies of the impinging nucleon this expression coincides 
with the total absorption cross section: 

6 “3 ab( V1 - E* 4 4 are sin &), E> BE. 
In conclusion, the direct fission of nonspherical nuclei in 
the case of the stripping of neutrons ie investigated. ‘The 
author finally thanks A. I. Akhiyezer:, K. A, Ter-Martirosyan 
for discussions, and N. A. Khizghnyak for valuable remarks. 
There are 7 references, 4 of which are Soviet. 


Khar 'kovskiy gosudarstvennyy universitsat (Khar'kov State University) 
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21(7) 
AUTHORS: Vysotskiy, G. L., Sitenko, Ae 'Gs gov /56-36-4-28/70 
chee 


TITLE: On the Theory of Direct Nuclear Reactions With the Participa~ 
tion of Polarized Particles (K teorii pryamykh yadernykh 


reaktsiy s uchastiyem polyarizovannykh chastits) 


PERIODICAL: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, +959; 
Vol 36, Nr 4, pp 1143-1153 (USSR) 


ABSTRACT: In the introduction, the authors discuss the subjects and the 
results of a number of English papers (Refs 1-11) dealing with 
similar problems. The present paper was intended to work ovt 

a theory of direct nuclear reactiors (stripping reaction and 
deuteron formation) in which polarized particles participate; 
guch reactions are widely used in nuclear spectroscopy» Por 
their investigations the authors use the method of perturbed 
waves; the spin-orbit interaction is neglected because it 
makes a comparatively small contri:ution to the cross section. 
Also Coulomb effects are neglected because they are insig- 
nificant in the case of gufficiently high energies. The paper 
deais with a mathematical investigation of the angular dis- 
tribution and polarization of the »roducts of stripping- and 
capture reactions during the action of polarized particles 
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On the Theory of Direct Nuclear Reactions with s0v/55-36-4-28/70 
the Participation of Polarized Particles 


upon arbitrarily oriented nucisi. The angular distribution of 
protons produced in the case of strioping relations under the 
influence of polarized deuterons has azimuthal asymmetry. An 
investigation of this asymmetry offers the possibility of det- 
ermining the spin of the residual nucleus in the final state. 
Also other possibilitzes of using stripping reactions with 
polarized deuterons for the purpose of obtaining additional 
data on nuclear structure are investigated. In detail. it 

was found possible to determine the reduced widths for states 


with different values of the orbital momentum of an absertable 
neutron. The formation of deuterons on nuclei by polarized 

protons is also characterized by the angular distribution with 
azimuthal asymmetry- The deuterons produced on this 3¢cagsion 


are polarized. The capture reaction under the influence of 


polarized nucleons can be neglected in order to obtain polarized 
deuterons. The various chapters of this paper deal with the 
following subjects: The (d,p) stripping reaction with polarized 
particles. After the problem has been dealt with in a general 
manner, a special investigation is carried out of three gimple 
Card 2/3 cases; a) nucleus and deuterons are not polarized, b) the 
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On the Theory of Direct Nuclear Reactions With sov/56-36-4-28/70 
the Participation of Polarized Particles 


nucleus is not polarized and deuterons are polarized, ¢c) the 
nucleus is polarized and the deuterons are not. The next part 
deals with (d,p)- capturing reactions with polarized particles, 
Again the cases a,b, and c are dealt with specially after a 
general investigation. In the lasts chapter the angular dis- 
tribution and the polarization of protons are finally calculated 
for the concrete case of the reaction Bi1(d,p)B!2 by using the 
given parameter values. The results obtained are shown by a 
diagram. The authors thank Yu. Bexrezhnyy and V. Kharchenko 
for their help in carrying out numerical computations. There 
are 1 figure and 15 references. 


ASSOCIATION: Fiziko-tekhnicheskiy institut Akademii Nauk Ukrainskoy SSR 
Physico-Technical Institute ot the Academy of Sciences, 
Ukrainskaya SSR) Khar'kovskiy gosudarstvennyy universitet 
(Khar'kov State University) 


SUBMITTED: October 2, 1958 
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s0v /56-36-5-16/76 


On the Scattering of Fast fr-Mesons on Deuterons 
(0 rasseyanii bystrykh ‘fY-mezonov na dey tronakh) 


Zhurnal eksperimental! noy i teoreticheskoy fiziki, 1959, 


21(7) 
AUTHOR: Sitenko, A. G. 
TITLE: 
PERIODICAL: 
Vol 36, Nr 5, pp 1419-1422 (USSR) 
ABSTRACT: 


Experimental data concerning (yp) scattering show that elastic 


collisions have diffraction character ‘at Er> ' Bev, i.e. that 


scattering occurs mainly at 
vee 5, 6) succeeded in car 


small angles (Refs 1-4). Belenkiy 
rying out & theoretical analysis of 


Tr ,p)-scattering on a general basis, Grishin and Saytov (Ref 7) 
investigated (p,p) scattering at high energies in 8 similar 
manner; further investigations of (7 »p)-scattering were carried 
out by Blokhintsev, Barashenkov and Grishin (Ref 8) and furnished 


results concerning the prot 


on radius and nucleon structure. The 


author of the present paper investigates (qr ,4)-scatterings at 


high pion energies it is al 
the shadow effects must be 
which was pointed out for th 
investigation was carried out by the author in accordance with 
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The integral (<r y@) scattering cross section 


py two diagrams. 
is found to be equal to the 
cross section. In the 
shadow effect is distinctly 


of angular distribution in the case 
in the case of 
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figures and 1 


figure 2 shows that 
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Expressions are given for 


double elastic (tr 


Figure 1 shows the course 

of (47 »p)~scattering and 

(ar 9) scattering. The author 
discussing the results 
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2 en 
The Interaction of Deuterons With Huclei (vyzaimodeystviye 
deytonov 8 yadrami ) 


PERIODICAL: Uspekhi fizicheskikh nauk, 1959s Yol 67, Ur 35 PP 377-444 (USSR) 


APSTRACT : fhe present paper gives a very detailed survey of the important 
field of qeuteron-nucleus interaction; the survey is essential- 
ly theoretical. In the introduction tne problem 4s such is 
discussed in short. Chapter t deals with the interaction he- 
tween deuterons and nuclei githin the range of low and medium 
energies- First, the elastic scattering of deuterons is inves- 
tigated, and the part played by Coulomb (Kulon) interaction, 
deuteron gtructure and its influence vwpon elastic scatterings 
the effect of tunneling through tne barrier and the scattering 
of mean enercy deuterons on heavy nuclei (Ruthertord (Rezerford) 
scattering) are subjected to a short nathematical treatment. 
she following paragraph deals with tne etripsing reactions 
(a,p) and(4,n)3 the two-step process A+a—~c B+ p 
(formation of a conpound nucleus) and the qjirect 4 +4 B+OD 
process are digeussed in gnort, an? in the followings the 
Card 1/4 energy relations, the angular distributions in the case of 
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such stripping reactions, consideration of spins, the plane 
wave apvroximation nethod, transition to the Serber model, and 
consideration of the finite nuclear mass are discussed and a 
short comrarison with experimental results is nade (Figs A-6). 
Further, the consideration of deuteron- and proton waves is 
investivated and compared with experinental data; in the fol- 
lowing it is shown in what way such stripping reactions may 
render an investigation of nuclear structure possible. Further, 
this paraszraph deals with the effects exercised by polariza- 
tion in stripping reactions, with angular correlations in 
(d,py) and (dyny) reactions, with deuteron production in 
nucleon-nucleus collisions, as well aes with other direct pro- 
cesses developing with the participation of deuterons. Para- 
eraph 4 jeals with (d,p) and (d,n) reactions connected with 
the formation of a compound nucleus. fhe following subjects 
are discussed in detail: determinetion of reaction anplitudes, 
and the cross sections of such reactions. Parasraph 5 deals 
with the inelastic scattering of deuterons. First, the pos- 
sible kinds of processes are discussed in short, after which 
the excitation of the nucleus in the scattering of deuterons 
and deuteron disintegration in scattering are dealt with. 
Card 2/4 Paragraph “ deals with the interaction between deuterons and 
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heavy nuclei. The individuel sections of this paragraph in- 
vestigate deuteron reactions in the Coulomb field, the (d,p) 
reaction on heavy nuclei, and deuteron disintegration in the 
nuclear Coulomb field. Part II of this paper deals with the 
interaction between deuterons and nuclei in the high energy 
range. Paragraph 7 deals with the diffraction interaction of 
deuterons and nuclei, and in the individual subsections the 
author discusses general problems of nuclear diffraction, the 
diffraction scattering and diffraction disintegration of deu- 
terons, the stripping reactions at high energies, the total 
deuteron-nucleus diffraction cross sections, and the inter- 
action between fast nucleons with deuterons. Paragraph 8 deals 
with the disintegration of fast deuterons in the nuclear 
Coulomb field and, specifically, with electric and magnetic 
deuteron disintegration, and with neutron polarization in 
electromacnetic deuteron disintegration. In paragraph 9 the 
author finully investigates deuteron production in the case 
of collisions between fast nucleons and nuclei and discusses 
the methods of deuteron production and direct as well as in- 
direct capture. In chapter III mathematical problems con- 
cerninz an integral and the pseudopotential are discussed 
Card 3/4 in short. There are 18 figures and 125 references, 25 of 
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AUTHORS: Sitenko, As G., Gurfyev, V. N. 
ae eee 
TITLE: Inelastic Scattering of High-energy Electrons by Nuclei 


PERIODICAL: Zhurnal ek sperimental ‘noy 4 teoreticheskoy fiziki, 1960, 
Vol. 39, No. 6(12), PP» 1760-1765 


TEXT: A theoretical study has been made of inelastic scattering of fast 
electrons by nuclei, which is accompanied by ejection of nucleons from the 
nucleus. Such investigations furnish data on the dynamic properties of ; 
nuciei. There are two types of inelastic scattering; inelastic electron K 
scattering may be accompanied by excitation of higher energy levels of the 
nucleus and furnishes data on the nuclear levels. On the other hand, it 
may also lead to an electrodisintegration (emission of protons or neutrons) 
and thus gives direct information on the momentum distribution of nucleons 
in the nucleus, which depends on their spatial correlation. These data are 
important to the further development of the theory of nuclear structure, 
especially for the mode of two-particle interaction between the nucleons. 
The electromagnetic interaction between 4 fast electron and a nuclear 
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proton, which ig considered 4 non-relativistic garticle, is digoussed, 
and the ejection probability for this proton is calculated in 4 
perturbation-theoretical manner. An expression ts derived for the matrix 
element of the interaction energy, in which only the two-particle cor- 
relation is taken into account. For the limiting case of a high momentun 
of the ejected proton one obtains 


4es : 
ds = aap Z(A— 1) Sala — K) 8 (AE — Se —E,)dk'dK, (9) 


rye 
: ; a 
g (q cae K) = Ta j a oar \ dry | \ dr,ea—Krs Papi (ri, rs) b, (10) 
=4 |e (1—Sga +2) 0+ 
4 ge (q—2K +i(L +x) fas) Tf uf a (1) 


the function g(q - KX) is further studied. This function has a sharp 
maximum for q = (i.e., when the momentum of the ejected proton is. equal 
to the momentum loss of the electron). ¢= k - k' and AE = E-E' are the 
momentum and energy, respectively, transferred from the electron to the 
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2 ? i, ) = Y (F,)¥, )3 (2,-T5)) K r 


the proton; *= ¢ = 1- YugFyrFe 


Y Yj v : : 1 


‘ eae 
functions, respectively. One obtal ; 2 | a 
(Gg K) = § Ty | ( a exp(i(g-k+P/2)r) 9(7) | , where S is aq 
a- = 3. 
é\a ei Ven ie ) - 
avereged over all momentum velues of — 
one obtains 


and 2. For the distribution function 


? 2 4 | sin xf, ) “7p sinwr, + 20s ar.\ ; 
Te — + —_—_ oo" — 3 2 
ge) = oe [is (cos xe KF, our: J : 

x=q—K. (7) 


function obtained for C'S: : | 
g(%) ae grt en exnlow Ja) a [2M = 14 Hev. 
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i (e.g a” /2it = 18 Mev) are compared herewith. 
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An a p407/D301 

Hi & 4 
Sytenko, Q. Hey, and Drobachenko, ‘Q. V. 


On the influence of nucleon correlation on 
the photo-effect 


PERIODICAL: Ukrayins'kyy fizychnyy ghurnal, ve 7) NO- 4, 
1962, 357-359 


PEKT: In the present article, the effects due to nucleon 
correlation are taxen into account. fhe interaction between 
nucleons leads to a replacement of the rectangular nomentum—- 
distribution of a Fermi-gas by a distribution in which the com-—- 
ponents with large momenta are present. it was showm by 58. 
tiatanabve (Ref. 4: Zs. Phys., 113; 482, 1939) that to the ground . 
state of a nucleus with large mass number corresponds a momentum 
distribution of the nucleonic ‘Fermi-gas at a temperature corre~ 
sponding to energies of 5 or 8 Mev. One obtains the following 
formula for the integral cross-section of dipole photon- 
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absorption by the nucleus: 


\ ocuias - 0.015A(1 + Bx) - 10724 Mev em’, (1) 
roe) 
ETl 2M 4 ie 
BB: is Soma Ta y(r)V(r)r dr. (2) a 
3 b 0 “ 


Assuming that the temperature @ of the nucleus is low as com- 
pared to the temperature of degeneration Go: the correlation 


funetion assumes the form: 
pot \ 
Tr Asin 


W(t} os 
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Ses ee (4) 
a R/ 280g &. A= 


Yo 2Ve at  ,en 1 


one obtains the formula ; i 
Pp 
: vin ( 2 ») 
a ‘ is a \o7 yay. (6) 
aie ar eae Dy sa(rAdy) 
? 0 


tn aR f° data given in the 
+ : B, ootained by means eae : i sible 
Numeri ces re ietea in a table. Analogously, it is pos 
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to determine the mean energy of photon absorption, allowance 

ceing made for thermal correlation between nucleons. One obtains 
for tne mean energy of aosorption W = 66 Mev. Thus, taking 

into account thermal correlations leads to an increase in the 7 
mean energy of snoton absorption. There are 1 table and 6 ya 

references: 3 Soviet-bloc and 3 non-Soviet-bloc. ‘The references ./ 
to the #nglish-languege publications read as follows: J. 

Levinger, H. Betne, Phys. Rev., 74, 115, 1950; K. Okamoto, Phys. 

Rev., 116, 428, 1959. 


ASSCCIATION: Kharkivs'kyy drzhuniversytet im. A. M. Gor'kogo 
(Kharkiv State University im. A. M. Gor'kiy) 


SUBMITTE August 24, 1961 
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functions of particle systems undergoing electromagnetic interaction. 
Vv. D. Shafranov calculated the correlation functions of microcurrents from 
the equations of motion. F. G. Bass, M. I. Kaganov, and V. P. Silin ‘) 
‘investigated plasma fluctuations, taking spatial dispersion into \ 
The Fourier components of the correlators of charge . 7 


T (ak)? en pe HH 


= nt = ae Cu , 
4 Vas (1 + (ak)*— 9 (2) — 9 (ne)? + (sd) 28 (e+ pe) 
71, 


° T 
Cindke =z O(1? — 1)’ ae = 
To ( c) ; (4 — yt)t ze “#* (4) 


= Ya NG) Tor 1/29 et mete 


This indicates that at ka ?1 low-frequency oscillations are the most 
jmportant factor in fluctuation spectra of @ and j. The correlation 
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function of the charge density reads 


y y7t/a >- 2 o 
<e(F', t)o(z", t)> = 2e°n, | (?) - 2 er E rer'-r" (7). 


The spectral distributions of fluctuations of the electric and magnetic 
fields read: 


ay, = AT (Ig tee 
<E ku = oO ( reaP rota), 


(9) 


8! tee LN 


CH ie = 1607 pe ines 


respectively. The resulting correlation functions for the field strengths aes 
read; -r/a . - ; : 
1 ero 
CB (z", t) E(z", t)> = 6xT [ 5(z)+ 5 id i. CH(2y t) HE", t)=8n76(2) (10). 
a 8xa = 
The spectral distribution of fluctuations in an electron gas for 
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t€nv° Le W% _ limiting velocity) reads 


oe aoe 20(1—l2p[(t- pi Eins) +(%)]" + 


+0(t+1—gln i++) sign 2}, (11) 


0, z<0 
0) ={f z>0’ 


w/kv, and ue . The spectral distribution of charge- 
where z= via - 


ann 
ONES (a* — of)" 


r ko ea * 
<P ke = 2 =) wt cos? } + (0* — of)" sin? 9 (14). 
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Then the authors determine the electron and ion density fluctuations 
3 separately. They also determine the fluctuations of the distribution 
eo funetione for the plaema particles, the electron tamperature T® and the 
jon temperature T° being assumed to differ. A non-isothermal plasma can 
be regarded as a quasi-equilibrium system, and the fluctuations occurring 
in it can be studied with the aid of fluctuation theory. The following 
expression is obtained for the Fourier components 2f electron and ion 


‘density fluctuations: poh 


Ont (kyo) tA A VE ( + nx!) + Viedai’), - 
+ a 1 go : 

Bn! (Ie, w) me bea (Yf.dree! + Yau (1 + nx’); (18), 
ie View (5 (o—kv =) *yt(vsk,a)dv, 


t 
| ona A OC 8 


one =~ 


where é=1 vane? #)' and yt denote the electrical susceptibilities 
of electrons and ions respectively. From this the following expression is | 
obtained for the spectral distribution of charge density fluctuations: ae 
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‘ee t. The correlators of the 
distribution functions are given by 2 


(vp = 2ndaaFS (0) 8(v — W)8(0— Kv) 
Om -dneth Fs (v) Fo(') S*(v,v'), 


we 
= (22) ° 


) sign indicates equal (different) particles. The authore 


the results obtained to the case yhere the plasma is 
Then, the 


“the upper (lower 
: then generalize 
i. located in a constant and homogeneous magnetic field °° 


‘correlators of the fluctuations of electron density and magnetic field 
: strength are given by =o 
, , kjk 
eB C|On" Dae = —aa CUtHP Aas 


fe a 
: —T 


(27) 
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where e... is a completely antisymmetric tensor of third rank. The 
scattering of electromagnetic waves by fluctuations in @ free plasma is 
determined only by the electron density fluctuaticns. For a plasma 


located in a magnetic field Tos it is also necessary to take account of 


the fluctuations 6H of the magnetio field. In the absence of a magnetic 
field, the differential soattertng coefficient for an unpolarized wave 


reads 


a = 2(S) (LY V Ee + cost 8 4 br Pan dodo, (28) 


where @ is the scattering angle, do is the element of the solid angle k, 


eee(0) = 1 22 hs, ¢ = £(u),)- In this formula, the frequency can be 


fy 
changed arbitrarily. In the presence of a magnetic field, the expression ‘ 
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+ tage AA) (OH,DH) Yqau} dodo, (29) 
ti Ren? (no (iene) oo a ga (ey —Sydeeh. 
Ay = (Bat — Sat) Cnt tent (Bim — Bmni) els : 
where e is the polarization vector of the scattered 
tures of electrons and ions, the spectrum of 
scattered radiation, in the absence of a magnetic field, consists of a 
line broadened by the Doppler effect (Aw<as) and sharp maxima at 


Aw +2, if aq€1. For JwW>qs, there occurs only scattering by Langmuir. 
oscillations. In the most interesting case Auyqs, Din(?°/T")s the 
go, > in(t°/T*) and Aw~t) (4): 


holds instead of (28), : 
wave. At equal tempera 


following equation holds for Ato/ 


nee Sane; En el & (AW~ +6 + } . 
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interaction on& is investigated, nuclear matter peing 
so he a superconducting nucleon gaS- Then the assumption of 
“ne anpiistude t(k,«') being constant is dropped and tne 
considered on the basis of the Fermi fluid (Landau) sodel. 

~. da shown that he presence of a gap in the density fluctuation spect rus 


are 
gf ovenceved nuclei leads to a diminution of tne W or these nuclei 
coapared with the woof odd nuclei. There are 5 figures. 
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TEXT: The authors believe that the space-time correlations 

ef fluctuations in an ideal Fermi gas have not previously been 
considered, in spite of their importance: for the study of oe 
diffraction processes in such gases, e.g. the diffraction of light 
or electrons in metals, diffraction of nucleons in nuclear ; 

- material, etc. A further point of interest is to connect the 
macroscopic parameters, €.&- dielectric coristant of an electron 

' gas, with the microscopic theory through the fluctuation- 

dissipation theorem. The simplest approach to such a study is 

through the method of setondary quantisation. The authors first — 


derive the formulas 2 2 2 
et /T-(u-k /2m)“m/2k°T 
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for the spectral distributions of density 
transverse current in an ideal Fermi gas a 
. 7, where 


(13) 


fluctuations and the ae 
¢ arbitrary temperature 


oo . 
C(x) = ( cer*® 4 1y7? tat. 
o. _ 


jelectric constant of a ee 
he well-known formula usually : | 
The dispersion of © a 
of a completely 
here are 5 figures. 


This is then applied to obtain the d 
_ degenerate electron gas, obtaining t 
' derived in the chaotic-gas approximation. 
: plasma oscillations, and the fluctuations 

degenerate electron gas are also found. 
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| ABSTRACT: The present work, based on the theory of fluctuations developed by 
(A. Akhiezer, et al. (ZhTF, 41, 644, 1961), considers scattering of electromag= a 
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The potential parameters and the effective radius are tabulated — 
and compared with those for the proton-neutron system. The diffe— - 
rences are small but exceed experimental errors; coulombic repul- — 
sion decreases S and b. There is 1 table. 
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- | PURPOSE AND COVERAGE: ‘This book is a presentation of the theory of linear 
oscillations in "Collisiouless" plasma in which paired collisious do not exert 
significant influence on its oscillations properties. ‘Three basic problems are _ 
presented in the book: ‘natural oscillations spectra, stability md instability 
of various particle distributions, end fluctuations in homogsmneous plasma. ‘The 
-pook will be of interest to scientists working in the fields of physical end 
technological problems such as: diffusion of radio waves in the fonosphere 
end other plasmas, stellar Tradiosmission, microrediowave emplification and genere- 
tion with the aid of plasma, acceleration of charged perticles in plasma, "relax : 
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ADSTRACT: Investigation of the problem of motion of three nucleons can yield addi- 
tional informa interaction between nucleons. In contrast to the problem 
of two-nucleon not ( of low energies, the problen of the motion of 
three nucleons prov e to the form of the two-particle potential. 
Honco the question of sele potential to be used for the calcu- 
ations is very important. is considered the probles & 
the notion of three nucleons on the assumption that tion between them is 
degcribed by a nonlocal potential with separable variables (¥. Yamaguchi »Phys.Rev-, 
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- '4n using this type of nonlocal potential. In the case of the problem of three nucl- 
‘eons this potential leads to a system of two integral equations for the total spin 
:8'm 1/2 and one integral equation for S = 3/2. On the basis of the general equa- 

" tions there are considered the particular cases of the tritium nucleus and elastic 

| scattering of a slow neutron by a deuteron. For the latter cuse there are written 

‘tho expressions for the amplitudes of elastic acattering of the neutron by the deu- 
teron in the doublet and quartet states. The results of the calculations of the 
scattering length are compared with experimental data. The ayreement is good for 

, the quartet case, but poor for the doublet case. Orig.art.has: 26 formulas and 3 

. figures. 
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ABSTRACT: The motion of three nucleons is considered, the inter- 
action between which is described by: the Yamaguchi potential, a 
taking tensor forces into account. The problem of three nucleons | 
‘in the bound state and the scattering of a zero-energy neutron ony 
a deuteron are reduced to the solution of a syste. of one-dimen=- | 
‘sional integral equations. The doublet neutron-deuteron scat~ } 
tering length, binding energy, and wave function of three nucleons : 
iin the bound state are determined from a numerical solution of __,,) 
the integral equations. Orig. art. has: 2 figures and 18 formulas. (Based on 
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ABSTRACT: The authors discuss the electric field and current fluctuations in a | 
uniform rarefied plasma in a unifora magnetic field. The plasma is assumed. to. | 
be in a quasi-equilibrium state in which the ion and ‘electron velocity. distribu 
tions are different and non-Maxwellian, so that the fluctuation-dissipation © - {| 
theorem is not applicable. The electron and jon fluctuations are first treated. 

as independent and their coupling through the action. of the self~consistent 
field is subsequently taken into account. Collisions: between the ions and elec~ 
trons are neglected throughout. The general equations derived for the. current...” 
and field fluctuations are rewritten for the specific case of a plasma that) is - 
traversed by a neutral beam of charged particles moving parallel to the applied . 
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charged particle with the fluctuations of a (not necissarily magnetized) plasm aie 
4s discussed. When the velocity of the particle is less than the thermal veloc = 
ities in the plasma the fluctuations accelerate the particle. A more rapidly 
moving particle loses energy to the fluctuations, anid these energy losses can - 
become anomalously large under certain circumstances, which are discussed in. 
some detaile "In cone uate we gaa vee gratituie to AeleAkhiyezer and 


i 
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|TITLE: Effect of particle collisions on plasma fluctuations 


| SOURCE: Zhurnal eksperimental'noy 1 teoreticheskcy fiziki, v. 49, 
jno. 5, 1965, 1591-1600 2 ate 


j 

| TOPIC TAGS: plasma oscillation, particle collisicn, temperature 

! dependence, plasma temperature, plasma density, kiwelic equation , 

| Collision \tegcod 

i ABSTRACT: he authors studied the effect of binary collisions on 
- | plasma fluctuations, using a kinetic equation with a model collision | | 

i integral in which the energy and momentum of the particles are con- | __ 
-. {tserved. The introduction of a model collision integral makes it 

i possible to study plasma fluctuations for arbitrary values of the 

|effective binary collision frequency, and not merely limiting low or: 


‘high values, as in the past. A single component non-isothermal plas-; 
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ma is investigated. The fluctuation-dissipation tineorem is used to bee 
find a general expression for the correlation function of the random j.: - 
‘forces. Allowance for the binary collisions betwean particles leads |. °° 


| to additional correlation of the random forces in velocity space. 


General expressions are obtained for the spectral distribution of 
the particle density fluctuations and for the temperature fluctua- 


| tions and for the dependence of the fluctuation spectrum on the 

; particle density, temperature, and.binary collision frequency. The 

‘ relation between fluctuations in;.a collisionless plasma and fluctua-. 
i tions in hydrodynamics is also studied as is the seattering of am 
i electromagnetic waves by fluctuations of density and temperature. 
- It is shown that the temperature fluctuations exert an appreciable 

: influence on the scattering with small change of f:requency in the 

! case of long wavelengths. Orig. art. has: 2 figures and 26 

' formulas. . 
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TITLE: Sum rules and two-nucleon correlations in nuclei 


‘1 POPIC TAGS: inelestic scattering, scattering cross section, electron scattering, | 
| correlation statistics, spectral distribution, nuclear shell ‘model, even even 
nucleus, spin orbit coupling 


ABSTRACT: The authors establish a general relation between tie cross section for 
| inelastic scattering of electrons and the spectral distributiinns of two-nucleon 
\H correlation functions in the nucleus. The cross section for ‘inelastic scattering 
| of a fast electron by an individual nucleon of the nucleus is first calculated on 
the basis of perturbation theory under the assumption that thu nucleon is non- 

- | relativistic. This cross section is then expressed in terms of the spectral dis- 
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tributions of the space-time correlation functions for the nucleons in the mucleus |. 
in terms of the current density, spin density, and spin current operators of the pee 
nucleons. This is followed by calculation of the two-particle correlation fune- | 
tions for the nucleons in the nucleus on the basis of the shell model of the alictes 
nucleus. The angular and energy distribution of the electrons in inealstic scat~ ae eee 
tering by even-even nuclei can then be determined on the basis of the obtained . See 
relations. The equations are simplified noticeably if spin-orbit interaction is es ee 
neglected. By way of an example » Some rules for the correlation functions are ~ 
established for the nuclei He*, 026, and-ca*°, and the influence of the motion of 
the center of mass on the correlation functions is considered ‘with ‘He* as. an 7). 
example. Orig. art. has: 3 figures and 43 formas. . Pao 
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in nuclei , 
‘SOURCE: AN UkrSSR. Fiziko-tekhnicheskiy institut. Doklady, no. 142/T-106, 1965. 
Dvukhnuklonnyye korrelyatsii v yadrakh, 19-31 
TOPIC TAGS: inelastic scattering, scattering cross section, electron scattering, 
correlation statistics, spectral distribution, Fermi gas 


ABSTRACT: The authors establish a general relation between ‘the cross section pa el 
the inelastic scattering of fast’electrons nuclei and the spectral distribu-  =§|°..° 
tions of two-nucleon correlation functions in the aucleus in the case when the | 
inelastic scattering is accompanied by a transfer of a definite momentum and a 
definite energy from the electron to the nucleus. The expression shows that in- 

: elastic scattering of electrons by nuclei is connected both with fluctuations of 


t 
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the latter acquire a more important role in the case of large-angle scattering of a0 oe 
the electrons. The functions of two-nucleon space-time correlation, brought about ae 

| by the “Pauli principle and the two-particle interaction between nucleons, are ie 

then calculated for simple nuclear models, such as the model of the ideal Fermi - 
gas, the superfluid model, and the Fermi-liquid model. The vollective excitations 
due to residual interaction between the nucleons and the nuclei are Sonaidereds, 
Orig. art. has: 8 figures and 21 formulas. “s. ae 


iF 
es the nucleon density in the nuclei and with fluctuations of the nucleon currents; 
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TITLE: Effect of the deuteron dnternel structure on diffraction scattering 


SOURCE: Yadernaya fizika, v. 3, no. 3, 1966, 521-525 


TOPIC TAGS: deuteron, partdole diffraction, neutron interaction, proton interaction, 
deuteron scattering 


considered. The authors express thanks to V _for assistance in prow — 
gramming the numerical calculations on an electric computey. Orige art. has: 5 
figures and 13 formas, [Based on authors! Eng. abst./ Zivrsf 
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‘TITLE; Taking tensor forces into account in the three-nucleon problem /Report, 
Fifteenth Annual Conference on Nuclear 


Spectroscopy and Nuclear Structure held at 
‘Minsk, 25 January to 2 February 


SOURCE: AN sssp. Izvestiya, 
1 


‘ 


| Topic TAGS: nuclear st 
{problem, tritium 
| 


Seriya fizicheskaya, ve 30, no. 2, 1966, 328-330 


ructure, nuclear force, nucleon interac: 


;ABSTRACT: The authors (Izv, AN SSSR, Ser, fiz 
'1963)) have previously treated the threo 
j local central two-body forces, 


/Calculations with th potential of Yoshio Yama 
| (Phys.Rev, 95, 1635 (1954)) to take tensor forces into account 
jthe zero- 


zion, three body 


‘ 


-»\28, 41 (1964); Nucl. phys., 49, 15 


with the assumption of non- 
extend their previous 


‘ 


en ee ee tte tn 


ito the solution of a set of linear 
‘Solves numerically with the aid of 


integral equations, The integral equations were 
a computer, using values of :: 


she parameters in the 
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ORG: Institute of Physics, AN UkrSSR (Institut fiziki AN UkrSSR) . : 
TITLE: Effect of particle collistons on fluctuations in a plasma ~ 

SOURCE: Zhurnal eksperimental'noy\ | teoreticheskoy fiziki v. 49, no. 5, 

1965, 1591-1600 Y 

TOPIC TAGS: particle collision, plasma physics ! 

ABSTRACT: The authors use the kinetic equation with the Bhatnagar-Gross-Krook 
collision integral model as the basis for an investigation of the effect of pair 
collisions between particles on fluctuations in a plasma. The introduction of the 
model collision integral makes {t possible to investigate plasma fluctuations for 
an arbitrary value of the effective pair collision frequency. The articla 
{nvestigates the case of a single-component, nonisothermal plasma. The fluctua- 
tion-dissipation relation ts used to find a general expression for the 
correlation function of random forces. It is shown that allowance for pair 
collisions between particles leads to an additional correlation of random forces 
tn the velocity space. General formulas are obtained for the spectral distribue 
tions of particle density fluctuations and temperature fluctuations. These 
formulas are used to investigate the effect of the magnitude of the effective 
pair collision frequency on the shape of the spectrum of particle density and 
temperature fluctuations, from the collisfoniess case to hydrodynamics. 

Orig. art. hast 2 figures and 26 formulas. (JPRS: 34,657/ 
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TITLE: Scattering and transformation of waves in a magnetoactive plasm 
SOURCE: Uspekhi fizicheskikh nauk, Ve 89, no. 2, 1966, 227-258 


TOPIC TAGS: magnetoactive plasma, plasma wave propagetion, electromagnetic wave 
scattering, dispersion equation, plasma interaction : 


trodynamic properties of a homogeneous mignetoactive plasma. The propagation of waves! -- 
and excitation of waves by external currents in such a plasm, are analyzed on the 
basis of kinetic theory. The fluctuations of different physical quantities character- 
izing the state of the magnetoactive plasma are investigated, as are processes of the 
scattering of waves and their mutual transformation by fluctuations in the plasm. 
The section headings are: 1. Electrodynamic properties of a magnetoactive plasm (the| - 
dielectric tensor and its connection with the particle distribution, the dispersion | |: 
equation, wave polarization, and energy flux density). 2. Waves in e magnetoactive |. 
Plasma (high-frequency and low-frequency waves). 3. Excitation of waves in a magneto- 

active plasma by external current. 4. Fluctuations in a magnetoactive plasm (ecol- 

lective coherent fluctuations and their correlation fuction:, effective temperature, | . 
fluctuation in orthibris and oo eer 5. teattering and transforms f 
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_ | tion of electromagnetic waves in a mgnetoactive plasm (excitation of high-frequency 
waves, scattering and transformation of electromagnetic waves by incoherent fluctua- - 
tions, scattering and transformation by coherent fluctuations, scattering and trans-_. 
formation by ir fluctuations, and scattering and transformation by low frequeacy 
"| fluctuations). 6. Scattering and transformation of Langmuir vives in @ magnetoactive |. 
_ | Plasma (by incoherent and coherent fluctuations). 7, Transformition of low frequency’; 
pai by Iangmir fluctuations in the magnetoactive plasm. Orig: art. basi 123 
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SUBJECT ussR / PHYSICS carD 1 / 2 PA - 1876 
AUTHOR LJASENKO,V.I., Serre 
TITLE The Electric Surface Conductivity of Germanium. 
PERIODICAL Zurn.eksp.1 teor.fis,31,fasc-5,905-907 (1956) 
Issued: 1 / 1957 


Here the exterior electric field was used as 4 medium for the reversible 
modification of the surface charge. A monocrystalline Germanium plate (with 
soldered-on contacts for measuring the Hall effect and conductivity) was 
pasted onto thin mica foils (30 to 50+ ) by means of polysterol varnish. 

A metal plate was pasted onto the reversed side of the mica foil. Tne Hall 
effect and conductivity were measured in the presence of an electric fielda(at 
+ V and at - V on the metal plate) and also without such a field. From the re- 
sults of these measurements the effective value of the mobility u, was de- 


termined. The results of these computations are shown for some samples ina 
table. Measurements were repeated several times and were found to be absolu- 
tely reproducible. 

Under the effect of the exterior electric field the resistances of the samples 
with electronic as well as with own conductivity increased at + V and di- 
minished at - V on the metal plate. Also Hall's electrcmotoric force ¥. and 
the mobility u, were measured. At -V¥ on the metal plate they increased and at 
4V they diminished. If a surface zone of electric conductivity exists, the mo- 
bility of the electrons on the surface is lower than in the interior of the 
sample 
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Conductivity of a Ge surface. Ukr.fiz. zhur. 4 no. 1i:64-70 


Ja-F '58. (MIRA 11:4) 


l.Institut fiziki URSR. ; 
(Germanium--Electric properties) 
(Hall effect) 
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SITENKO, T.N. [Sytenko, T.M.] 
Steck fous 
Effect of an electric field on Hall effect in Ge at var 
tenperatures [with summary in English]. Ukr.fiz.zhur. 3 noo4:475=481 
Jl-Ag '58. (MIRA 11:12) 


1. Institut fisiki AN USSR, 
(Hall effect) (Germanium) (Electric fields) 
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249620 (039, 155 64) / 
AUTHC.5: Sytenko, tT. N. and Koshel', 0. N. 
TITLE: Effect of the surface condition on the Hall effect and 

the magnetic resistance of germanium 

/ 

PERIODICAL: Fizika tverdogo tela, v- 3, no. 4, 1961, ‘079-1084 


TEXT: It has been shown by the authors in earlier papers that the Hall 
effect and the magnetic resistance depend essentially on the condition 

of the surface of a semiconductor. The mechanism of the scattering of 
excess carriers is important for the interpretation of a number of surface- 
sensitivity effects. Therefore, the authors carried out further investiga- 
tions of these effects for different treatments of the surface and are 
reporting on the results in the present paper. The samples were cut 

from a p-type Ge single crystal; they had a resistivity 9 = 42 ohm.cm 

and a volume lifetime 7 = 300 usec. After etching with C®-4d (sR-4) 

they had a size of 0.4* 1.0% 0.017 cm (12-1) and 0.4«1.2x 0.0165 cm (11-1). 
The measurements were made at a constant temperature, (+ 20.5 + 0.5)°C, 

in the field of 3000 oe, and at a pressure of 107° mm He 15 sec after the 
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field had heen applied. The conductivity of the samples was measured 
along with the Hall potential difference. Phe maximum of the Hall con- 
stant nearly coincided with the minimum of conductivity. The results 
obtained proved to be well reproducible. By a snort action of an electric 
field only the filling of the surface states was altered. ‘To influence 
the energetic structure of the surface, samplee 11-I and 12-i were etched 
once more in boiling H50o» but no essential chenges occurred. Under the 


action of the electric field, a. electric charge ic induced in the semi- 
conductor, which is captured in part by surface levels. The dependence 

of the conductivity of the space-charge layer on the bani curvature of 

the surface for different volume-carrie. concentrations, found theoretical- 
ly by Schrieffer (vhys. Rev. 97s $1, 1055) and Garrett and Brattain 

(Phys. Rev. 99,5 376, 1955), agrees weil with the experimental results. 

The observed increase in the change of conductivity relative to the 
minimum, occurring under the action of tne electric field after etching 

in H,0,, leads to the conclusion thet the chemical sreatment affects the 


concentration of surface levels and their position. This is also indicated 
by the fact that the forn of the dependence of the iil constant on the 
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electric field is altered after etching in H,0,- The results relating 
to the measurement of the Hall constant Ry and (Me/¢), are compared with 


theoretical results of Petritz and Zemel, and those obtained for (A9/9)y 
with results of G. Ye. Pikus (ZhTF, XXVI, 22, 1956). Results of the 
comparison are shown in Figs. 2 and 3. It is seen that a consideration 

of the light holes slightly improves the agreement between theory (Petritz, 
Zemel) and experiment. {The authors carried out the calculations for 


light holes of the following parameters: Y = 2.259107, b = 7-5 (r is 
the concentration and b the mobility ratio of light and heavy holes). 

The theory of Petritz and Zemel is discussed in detail. The comparison 
of the results with the theory of Pikus showed that the effect of surface 


recombination on Ao/oK was insignificant under the present experimental 
conditions. It was found further that the different character of the 
dependence of é0/9 on the external electric field for two different 

“ \ f \ 
orientations of the sample in the magnetic field at as. jae) 

\ ray iN Pall 
continued to exist even in the absence of any band curvature. The authors 
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thank Professor V. I. Lyashenko, Doctor of Physical and Mathematical 

Sciences, for suggesting the topic and guiding the work; and 0. V. 

Snitko, Candidate of Physical and Mathematical Sciences, for advice and 

a discussion. There are 3 figures and 14 references: 7 Soviet-bloc and 

7 non-Soviet-bloc. 


ASSOCIATION: Institut fiziki AN USSR Kiyev (Institute of Physics, 
AS UkrSSR, Kiyev) 


SUBMITTED: July 28, 1960 (initially) and November 3C,1960 (after 
revision) 
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_ Medicine - Pleurisy 
*Z.ray Examination of Pleurisy Nodules with Passage 


Tarough Fistulas of Contrasting Material,” V. M. 
Sitenkc, E. K. Shatkovskiy, Leningred, k pp 


"Vrachebnoye Delo" No 7 


In the process of treatment of necrotic pleurisy end 
chronic empyema it is most important to locate the 
area affected, the degree of the infection, and we 
@imensions of the affected area. For this x-ray i 
aminations are conducted. Short description of zeray 
examination procedure. Experiments were conducted at 
the Clinic of Practical Surgery imeni 8. P. Fedorov. 


Sa 


USSR /Medicine ~ Roentgen Rays (Contd) Jul 1947 


(Chief of Research: Prof V. N. Shamov), Military 
Medical Academy imeni S. M. Kirov. 
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Mil. Med. Acad. im. S. M. Kirov (Docent, Ist Faculty Surgical Clinic, -cl948-; Mbr., 
Chair Facultative Surgery, -cl949-; Mbr., Chair Physiology, -c!l949-). 


"Determination of the Vasculer Condition in Endarteritis Obliterans," Vop. 
Neyrokhirurgii, 12, No. 3, 1948; 
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